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(54) METHOD FOR MANUFACTURING FLAT IMAGE DISPLAY AND FLAT IMAGE DISPLAY 


(57) On a faceplate having a phosphor layer and a 
metal back that are formed on a substrate, in a vacuum 
atmosphere, for instance an active Ba film is deposited 
as a getter film. Following this, while maintaining the 
vacuum atmosphere, the faceplate thereon the getter 
film is deposited and a rear plate having a plurality of 
electron emitters formed on a substrate are oppositely 


disposed to form a gap therebetween through a support 
frame, the gap being hermetically sealed. A flat panel 
display comprises the active Ba film formed on for in- 
stance the metal back as a getter film. Such getter film, 
while maintaining an activity, is disposed on an image 
display region in a vacuum vessel, having an excellent 
getter function. 


FIG. 1C 
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Description 

Technical Field 

[0001] The present invention relates to a method for 
manufacturing a flat panel display that uses an electron 
emitter such as a field emission cold cathode or the like, 
and a flat panel display. 


Background Art 

[0002] Recently, by the use of for instance advanced 
semiconductor machining technology, field emission 
cold cathodes have been under active study and have 
been forwarded to apply in flat panel displays. A flat pan- 
el display comprises a rear plate in which a lot of field 
emission electron emitters are formed as electron 
sources on a substrate, and a face plate formed of a 
glass substrate or the like thereon a phosphor layer is 
formed. These are oppositely disposed to each other a 
prescribed gap apart. Such flat panel displays, different 
from liquid crystal displays, are self-emitting and can 
dispense with a backlight. Accordingly; on the basis of 
these, the flat panel displays are characterized in being 
lower in power consumption broader of an angle of 
sight : and higher in response speed. 
[0003] In the flat panel display using an electron emit- 
ter, a volume of a vacuum vessel formed of the rear 
plate, the face plate and support frames is remarkably 
smaller in comparison with that of an ordinary CRT De- 
spite the above, an area of wall surface releasing gas 
does not decrease. As a result, when an amount of gas 
comparable with that of the CRT is released, a pressure 
increase in the vacuum vessel becomes extremely high. 
From the above circumstances, getter material plays a 
particularly important role in the flat panel display. How- 
ever, the getter material, being electrically conductive, 
from a point of view of preventing short-circuit of wiring 
or the like, is restricted in positions to deposit. 
[0004] To the aforementioned points, it is proposed 
that the getter material is disposed in the periphery of 
the vacuum vessel and a getter film is formed in the pe- 
riphery that does not adversely affect on an image dis- 
play area (cf. Japanese Patent Publication . Nos. HEI 
5-151916 JP-A, HEI 4-289640 JP-A or the like). How- 
ever, in such method of disposing the getter film, the 
getter film formed at the periphery cannot effectively ab- 
sorb gases released in the image display area. Accord- 
ingly, a high vacuum in the vacuum vessel cannot be 
maintained over a long period. 

[0005] From the aforementioned circumstances, it is 
under study to deposit the getter film in the image dis- 
play area. For instance Japanese Patent Publication 
No. HEI 9-82245 JP-A discloses as follows. That is, get- 
ter material formed of Tl s Zr or alloys thereof is deposited 
on a metal back formed on the phosphor layer of the 
faceplate in one way. In another way, the metal back 
itself is formed of one the aforementioned getter mate- 


rials. In still another way, in the image display area, the 
getter material is deposited in portions other than that 
of electron emitters of the rear plate. 
[0006] However, in the flat panel display disclosed in 
5 the aforementioned Japanese Patent Publication No. 
HEI 9-82245 JP-A, the getter material is deposited in 
the ordinary panel process. As a result, the getter ma- 
terial is inevitably oxidized in its surface. Since the getter 
material is particularly important of its degree of surface 
10 activity, the getter material oxidized in its surface cannot 
exhibit a satisfying gas adsorption effect. 
[0007] Accordingly, in the aforementioned gazette, it 
is disclosed that a space between the face plate and the 
rear plate is hermetically sealed through the support 
'5 frame to form a vacuum vessel, thereafter an electron 
beam or the like being irradiated on the getter material 
to activate. However, such method cannot effectively 
activate the getter material. Inparticular, when the getter 
material is activated after the formation of the vacuum 
20 vessel, gaseous components such as oxygen or the like 
liberated in the process of activation stick to the electron 
emitter and the other member. As a result, at this stage, 
electron emission characteristics or the like are liable to 
dote ri orate. 

25 [0008] Furthermore, the getter materials made of Ti, 
Zr or the alloys of which the aforementioned Japanese 
Patent Publication No. HEI 9-82245 JP-A official gazette 
mainly describe have problems that function thereof it- 
self is low. Accordingly, in the flat panel displays oper- 
30 ating in the neighborhood of room temperature or at a 
little higher temperature than that, a sufficient getter 
function cannot be obtained. 

[0009] In the aforementioned official gazette, it is dis- 
closed that } as the getter material, evaporable getter 
35. materials such as alloys essentially consisting of Ba can 
be applicable. However, since the evaporable getter 
materials are assumed to use as alloy, in the flat panel 
display that operates in the neighborhood of room tem- 
perature or at a little higher temperature than that, suf- 
40 ficient gettering action may not be obtained. Further- 
more, if the Ba were evaporated to deposit itself as a Ba 
film, it would be extremely difficult to suppress the getter 
film from sticking onto unnecessary portions. As a result, 
short-circuit of wiring or the like is liable to occur. 
is [0010] For instance a reinforcing plate is ordinarily 
disposed between the faceplate and the rear plate. 
When the getter material slicks onto such reinforcing 
plate, there may occur short-circuiting between an elec- 
tron emitter on a cathode side and a phosphor layer on 
50 an anode side to result in an occurrence of broken driver 
or lighting failure. Accordingly, the aforementioned offi- 
cial gazette states that, when employing the evaporable 
getter, in order to prevent the wiring from short- 
circuiting, a device is necessary that restricts a direction 
55 into which vapor of the getter material sputters. Howev- 
er, for that, a particular configuration is required to result 
in a complication. 

[0011] When the evaporable getter film consisting of 
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an alloy film or the like of which primary component is 
Ba is formed in the course of ordinary panel process, 
the getter film (Ba alloy film) is oxidized more rigorously 
than the getter material consisting of Ti, Zr or alloys 
thereof is. Accordingly, it is far from exhibiting function 5 
as the getter film. 

[0012] The object of the present invention is to provide 
a method for manufacturing a flat panel display and a 
flat panel display itself. Here, in the method for manu- 
facturing the flat panel display, an evaporable getter film . 10 
of excellent getter function, while maintaining activity, is 
deposited in an image display area in a vacuum vessel, 
thereby, the inside of the vacuum vessel is enabled to 
be a high vacuum with good reproducibility. The flat pan- 
el display enables the inside of the vacuum vessel to is 
maintain a high vacuum. 

Disclosure of the Invention 

[0013] A method for manufacturing a flat panel display 20 
of the present invention comprises depositing a getter 
film, and disposing a faceplate and a rear plate faced to 
each other and hermetically sealing a gap therebe- 
tween. Here, in the depositing the getter film, the getter 
film is deposited on the faceplate having a phosphor lay- 25 
er formed on a substrate, In the disposing and hermet- 
ically sealing, the faceplate thereon the getterfilm is de- 
posited and the rear plate having an electron source 
formed on the substrate are disposed faced to each oth- 
er to form the gap therebetween and the gap is hermet- 30 
tcally sealed. 

[0014] The method for manufacturing the flat panel 
display of the present invention is characterized in par- 
ticular in that the getter film is one formed of evaporable 
getter material, furthermore essentially of Ba. When the 35 
faceplate has a metal back deposited on the phosphor 
layer, the getter film is deposited on the metal back for 
instance. Between the faceplate and the rear plate, a 
support frame is interposed for instance, through the 
support frame the gap being hermetically sealed. 40 
[0015] In the present method for manufacturing the 
flat panel dispfay, preceding the formation of the getter 
film, heating/deaerating the faceplate is preferably im- 
plemented. By implementing the heating/deaerating, 
gaseous components in the faceplate can be removed, 45 
an intended vacuum in the flat panel display being easily 
attained. Furthermore, it is preferable to implement the 
heating/deaerating the rear plate prior to the hermetical- 
ly sealing. Due to the heating/deaerating, gaseous com- 
ponents in the rear plate can be driven out In combina- so 
tion with the aforementioned heating/deaerating of the 
faceplate, the intended vacuum in the flat panel display 
can be furthermore easily realized. . 
[001 6] The present method for manufacturing the flat 
panel display is further characterized in that the respec- 55 
tive processes are implemented in a vacuum atmos- 
phere. At that time, it is preferable to implement the re- 
spective processes in a vacuum atmosphere of 1 x 10* 4 


Pa or better. The respective processes may be contin- 
uously or simultaneously implemented in for instance 
the same manufacturing apparatus. Alternatively, the 
processes each may be continuously or simultaneously 
implemented in manufacturing apparatuses independ-: 
ent for the respective processes. 
[0017] Furthermore, in the present method of manu- 
facturing the flat panel display, the getter film is prefer- 
ably formed at least partially in an image display area of 
the faceplate. Furthermore, the getterfilm is preferably 
formed mainly in an area other than the area where the 
phosphor layer is formed. A space area between the 
faceplate and the rear plate , due to for instance the vac- 
uum atmosphere during the processing and the getter 
film , is made a vacuum of 1 x 1 0 -5 Pa or better. The proc- 
esses each are preferable to be implemented in a vac- 
uum atmosphere of 1 x 1 0" 4 Pa or better. 
[0018] The flat panel display device of the present in- 
vention comprises the faceplate, the getter film, and the 
rear plate. The faceplate Hks the phosphor layer and the 
metal back formed on the substrate. The getter film is 
formed on the metal back and essentially formed of Ba. , 
The rear plate is disposed facing the faceplate with the 
gap therebetween and has the electron source. Here, 
the gap between the faceplate and the rear plate is her- 
metically sealed. 

[0019] In the flat panel display device of the present 
invention, the getter film is preferably formed at least 
partially in the image display area of the faceplate. Fur- 
thermore, it is preferable for the getterfilm to be formed 
mainly on an area other than that of the phosphor layer 
on the metal back. The getter film is preferably formed 
in the Ba film of a thickness of 1(im or more. Further- 
more, a region between the faceplate and the rear plate 
is preferable to be a vacuum of 1 x 10 -5 Pa or better. 
The gap between the faceplate and the rear plate is, 
through for instance a support frame, hermetically 
sealed. 

[0020] The present flat panel display is characterized 
in being manufactured at least through depositing the 
getter film and disposing the faceplate so as to face a 
rear plate to form the gap therebetween and to hermet- 
ically seal the gap. Here, the formation of the getter film 
is implemented on the faceplate having the phosphor 
layer formed on the substrate. In the disposing the face- 
plate so as to face the rear plate to form the gap and to 
hermetically sealing it, the. faceplate thereon the getter 
film is deposited is disposed facing the rear plate having 
the electron source formed on the substrate, followed 
by hermetically sealing the gap. 

[0021] The present inventors, to cope with the prob- 
lems involving the existing technology, tried to deposit 
the getter film without implementing flash operation of 
the getter material (so-called getter flash) in the flat pan- 
el display, which was difficult to implement in the existing - 
device. Therefrom, the present invention resulted. 
[0022] In the present. invention, first on the faceplate * 
where the phosphor layer is formed on the substrate the 
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getter film is formed. Thereafter, the faceplate thereon 
the getter film is deposited and the rear plate having the 
electron source are disposed faced to each other so as 
to form a gap therebetween, followed by hermetically 
sealing the gap. Thereby, after manufacturing the d is- 5 
play, flashing of the evaporable getter material (getter 
film formation process) such as Ba alloy or the like can 
be omitted. The getter film is not deposited on the elec- 
tron source or the like that does not require the getter 
film. By implementing the aforementioned processes 10 
each in a vacuum to prevent the getter film from being 
oxidized, the flat panel display having the getter film 
formed of an active Ba film or the like can be manufac- 
tured with reproducibility. _ 

[0023] The aforementioned processes each, that is, is 
the formation of the getter film on the faceplate and the 
hermetic sealing of the faceplate having the getter film 
and the rear plate, may be continuously implemented in 
the same manufacturing apparatus. A plurality of these 
processes may be simultaneously implemented. By im- 20 
plementing thus the respective processes in the same 
manufacturing apparatus, without exposing the getter 
film formed of for instance the Ba film to an oxidizing 
atmosphere, the flat panel display may be manufac- 
tured: These processes, when a vacuum atmosphere is 25 
maintained until the hermetic sealing so that the getter 
film is not exposed to an oxidizing atmosphere, may be 
implemented in the manufacturing apparatuses inde- 
pendent for the respective processes. 
[0024] In the present invention, in more specifically 30 
the Ba film as the getter film is deposited on the metal 
back of the faceplate in a vacuum atmosphere. By heat- 
ing Ba alloy in a vacuum atmosphere to deposit the Ba, 
an active Ba film may be formed. Furthermore, by de- 
positing the Ba film before the hermetic sealing, the Ba 35 
film may be easily formed only on a prescribed position. 
The faceplate thereon the active Ba film like this, that is 
the active getter film that does not substantially have a 
surface oxide film or the like, is formed, while thereafter 
maintaining the vacuum atmosphere during the Ba film 40 
formation, is welded through the support frame to the 
rear plate. Thus, a vacuum vessel (envelope) is formed. 
[0025] As mentioned above, from the deposition of 
the Ba film to the formation of the vacuum vessel as an 
envelope is implemented while maintaining a vacuum 45 
atmosphere. Thereby, after the formation of the vacuum 
vessel, without depositing (so called getter flash) the Ba, 
on the metal back in the image display area the active 
Ba film may be easily disposed with good reproducibility. 
The getter film, to the extent where the effect can be 50 
obtained, need only be formed at least partially in the 
image formation region. 

[0026] The getter film is enough to be extremely thin 
(for instance 1u,m or more). Accordingly, if not deterio- 
rating the effect of electrons impinging from an electron 55 
source on phosphor, that is, if not lowering brightness, 
the getter film may be formed over an entire image for- 
mation region' of the faceplate. However, in orderto pre- 


vent the brightness from lowering, it is preferable for the 
getter film to be formed mainly on an area on the metal 
back layer other than that where the phosphor layer is 
formed. 

[0027] According to the aforementioned manufactur- 
ing method of the present invention, the gap between 
the faceplate and the rear plate of the flat panel display 
can be made a vacuum .of 10* 5 Pa or better, which is 
required in obtaining sufficient electron emission char- 
acteristics. Thereby, even in a display of large screen, 
a uniform image can be displayed. 
[0028] The present flat panel display has the active 
getter film (the getter film essentially made of Ba, for 
instance) formed only on a prescribed position . Thereby, 
during manufacture or use of the display, the getter film 
may be suppressed from sticking to a position such as 
the electron source or the like that does not necessitate 
the getter film. As a result, short-circuiting of the wiring 
may be suppressed from occurring. Furthermore, a 
function as the getter fiTm does not deteriorate during 
manufacture or use of the display. Accordingly, a vacu- 
um of 1 0- 5 Pa or better can be obtained with reproduc- 
ibility, and furthermore such vacuum state being main- 
tained over a long period. 

[0029] Furthermore, the hermetic sealing is imple- 
mented in a vacuum atmosphere, thereby after manu- 
facture of the flat panel display exhausting and vacuum- 
ing are made unnecessary. Accordingly, a configuration 
for exhaust such as a tubing for exhaust for instance, 
furthermore an exhaust device, which are indispensable 
in the manufacture of the existing display, are made un- 
necessary. By dispensing with the tubing for exhaust, 
exhaust conductance can be made larger, exhaust effi- 
ciency of the flat panel display being made extremely 
excellent. 

[0030] The present flat panel display is manufactured 
based on the aforementioned manufacturing method of 
the present invention, thereby the aforementioned effect 
may be obtained. 

Brief Explanation of the Drawings 

[0031] Figs. 1 A, 1B and 1 C are sectional views sche- 
matically showing essential manufacturing processes of 
a flat panel display according to one embodiment of the 
present invention, and a rough configuration of a flat 
panel display according to one embodiment of the 
present invention. 

[0032] Fig. 2 is a sectional view schematically show- 
ing a rough configuration of a flat panel display accord- 
ing to another embodiment of the present invention. 
[0033] Fig. 3 is a diagram showing one example of 
configuration of a vacuum treatment apparatus used in 
manufacturing a flat panel display of the present inven- 
tion. 

[0034] Fig. 4 is a sectional view showing one example 
of configuration of an end portion of a faceplate. 
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Modes for Implementing the Invention 

[0035] In the following, modes for implementing the 
present invention will be explained. 
[0036] First, a mode of a manufacturing method of a 
flat panel display of the present invention will be ex- 
plained with reference to Figs. 1 A, 1 B and 1 C. As shown 
in Fig. 1A, first a faceplate 10, a rear plate 20 and a sup- 
port frame 30 are prepared as usual. 
[0037] The faceplate comprises a phosphor layer 12 
formed on a transparent substrate such as a glass sub- 
strate 11 . The phosphor layer 12, in the case of a color 
picture tube, comprises a red emitting phosphor layer, 
a green emitting phosphor layer and a blue emitting 
phosphor layer, which are formed corresponding to pix- 
els. In between, black conductive material 13 is dis- 
posed to separate. The phosphor layers 12 emitting in 
the respective colors of red, green and blue and the 
black conductive material 13 separating therebetween 
are formed in turn repeating in a horizontal direction. An 
area where the phosphor layers 12 and the black con- 
ductive material 13 exist constitutes an image display 
area. 

[0038] The black conductive material 1 3, according to 
its shape, is called as black stripe, black matrix or the 
like. In a black stripe type phosphor film, phosphor 
stripes of the respective colors of red, green and blue 
are sequentially formed, stripe like black conductive ma- 
terial separating therebetween. In a black matrix type 
phosphor film, phosphor dots of the respective colors of 
red, green and blue are arranged in lattices, between 
these the black conductive material separating. Various 
methods for arranging the phosphor dots can be appli- 
cable. 

[0039] On the phosphor layer 12, the metal-back 14 
is formed. The metal back 14 is made of a conductive 
thin film such as an Al film. The metal back 14 reflects, 
among light emitted in the phosphor layer 12, one that 
proceeds toward a direction of the rear plate 20 having 
an electron source, resulting in an improvement of the 
brightness. Furthermore, the metal back 1 4 gives a con- 
duction to the image display area of the faceplate 10 to 
suppress electricity from building up there, playing a role 
of an anode electrode to the electron source of the rear 
plate 20. The metal back 14 also has a function of sup- 
pressing ions from damaging the phosphor layer 1 2, the 
ions being generated by ionizing gases remaining in the 
vacuum vessel by the action of an electron beam. 
[0040] The phosphor layers 12 and the black conduc- 
tive material 13, by applying for instance slurry method 
or printing method, are formed on the glass substrate 
11. Thereafter, though depending on an anode voltage . 
or the like, thereon a conductive thin film made of an Al 
film of a thickness of for instance 2,500 nm or less is 
formed by means of vacuum deposition method or sput- 
tering method, thereby forming the metal back 14. 
[0041] The rear plate 20 comprises lots of electron 
emitters 22 formed on a substrate 21 made of insulating 


substrates such as glass substrate or ceramic sub- 
strate, or Si substrate. These electron emitters 22 are 
provided with for instance field emission cold cathodes 
or surface conduction electron emitters. On a formation 
5 surface of the electron emitters 22 of the rear plate 20, 
wiring omitted in the figure is disposed. That is, lots of 
electron emitters 22 are formed in matrix corresponding 
to the phosphors of the respective pixels, the wiring (X- 
Y wiring) being formed intersecting each other to drive 
10 the electron emitters in matrix one line by one line. 
[0042] The support frame 30 hermetically seals a 
space between the faceplate 1 0 and the rear plate 20. 
The support frame 30 is welded to the faceplate 1 0 and 
the rear plate 20 by the use of frit glass or indium or 
'5 alloys thereof. Therefrom, the vacuum vessel as the en- 
velope described below is constituted. To the support 
frame 30, signal-inputting terminals and row selection 
terminals that are omitted from showing in the figure are 
furnished. The respective terminals correspond to cross 
20 wiring (X-Y wiring) of the fear plate 20. 

[0043] When constituting a large flat panel display or 
the like, as shown in Fig. 2 for instance, between the. 
faceplate 10 and the rear plate 20, reinforcing plates 50 
such as atmospheric pressure support member or spac- 
es ers may be appropriately disposed. The reinforcing 
plates 50, the display device being a thin plane table, 
are disposed to suppress deflection or the like from oc- 
curring, or to give mechanical strength against atmos- 
pheric pressure. Such reinforcing plates 50 are appro- 
ve priately disposed in conformity with intended mechani- 
cal strength. 

[0044] The faceplate 10, the rear plate 20 and the sup- 
port frame 30 as described above are prepared. There- 
after, from depositing the getter film to forming the vac- 

35 uum vessel as the envelope (welding of the support 
frame 30 and the faceplate 1 0, and the rear plate 30) 
are implemented while maintaining a vacuum atmos- 
phere. For such a series of processes, a vacuum treat- 
ment apparatus 1 00 as shown in for instance Fig. 3 may 

40 be used. 

[0045] The vacuum treatment apparatus 100 shown 
in Fig. 3 comprises a chamber 101 for loading a face- 
plate 10, a heating/deaerating chamber 1 02, a cooling 
chamber 103, a chamber 104 for vapor depositing a get- 

45 ter film, a chamber 105 for loading a rear plate 20 and 
a support frame 30, a heating/deaerating chamber 106, 
a cooling chamber 1 07, a chamber 1 08 for assembling . 
the faceplate 1 0 and the rear plate 20, a heat treatment 
chamber 109 for welding the support frame 30 to the 

so faceplate 10, a cooling chamber 110, and an unload 
chamber 111. The respective chambers are treatment 
chambers where vacuum treatment can be implement- 
ed, these treatment chambers being connected there- 
between by gate valves or the like. 

55 [0046] The faceplate 1 0 formed up to the metal back 
1 4 is disposed in the load chamber 1 01 . At the end por- 
tion of the faceplate 1 0, as shown in Fig. 4 for instance, 
a groove 32 is formed. To implement the hermetic seal- 
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ing with the support frame 30, in the groove 32, indium 
or alloys thereof is disposed in advance as welding 
member 31. Then, after an atmosphere in the load 
chamber 1 01 is evacuated to a vacuum atmosphere, the 
faceplate 1 0 is sent into the heating/deaerating chamber 
102. 

[0047] In the heating/deaerating chamber 102, the 
faceplate 10 is heated to a temperature from 300 to 
320°C for instance to deaerate the faceplate 10. In the 
groove 32 at the end portion of the faceplate 1 0, as the 
welding member 31 , indium or alloy thereof is disposed. 
In order to prevent indium or alloy thereof from melting 
due to heating to result in dropping from the groove 32, 
the faceplate 1 0 is preferably disposed at a lower portion 
in the heating/deaerating chamber 1 02 with the groove is 
32 directed upward. 

[0048] The faceplate 1 0 heated to deaerate is trans- 
ferred into the cooling chamber 103, being cooled there 
down to a temperature of for instance 1 00°C or less (for 
instance 80 to 1 00*C). The cooled faceplate 1 0 is sent 20 
into the chamber 104 for vapor depositing the getter film. 
In the vapor deposition chamber 104, as shown in Fig. 
1 B for instance, an active Ba film 15 is vapor deposited 
as the gettorfilm on the metal back layer 14. 
[0049] Specifically, first, in the vacuum treatment 
chamber 104, in a position facing the metal back 14 of 
the faceplate 10, a getter device 16 is disposed. In the 
getter device 1 6, getter material 1 6b is filled in an annu- 
lar getter container 16a having an opening at one end 
for example. The getter container 16a is composed of 
metal member such as for instance stainless steel. The 
getter materia! 16b is filled in the getter container 16a 
under pressure by means of a press machine. Alterna- 
tively, the getter device may be one in which the getter 
material is filled in a long container with a U-character 
shaped section, the configuration thereof being not par- 
ticularly restricted. 

[0050] For the getter material 1 6b, evaporable getter 
material is used for instance. As the specific examples 
of the evaporable getter materials, mixed powder of 
from 40 to 60% by weight of Ba-AI alloy powder and from 
60 to 40% by weight of Ni powder, or the like can be 
cited. In addition, as needs arise, 2.0% by weight or less 
of nitride powder such as iron nitride powder may be 
added. As the Ba-AI alloy, BaAI 4 alloy is used for in- 
stance. The Ba-AI alloy powder and Ni powder may be 
granulated in advance to use. AL this time, all of the Ba- 
AI alloy powder and the Ni powder may be granulated, 
or part thereof being granulated. 
[0051] The getter device as mentioned above is heat- 
ed from the outside by means of an induction heating 
apparatus or the like, thereby causing Ba to flash (getter 
flash) into a vacuum atmosphere. In the case of the mix- 
ture of the BaAI 4 alloy powder and the Ni powder being 
used as the getter material 1 6b, when heating these up 
to approximately 700°C, thereafter a temperature as- 
cends up to approximately 1 000°C due to self- heating. 
Then, based on the following reaction equation 


BaAI 4 + 2Ni Ba + 2Al 2 Ni, 

Ba is flashed to deposit on the metal back 1 4 of the face- 
5 plate 10. 

[0052] The Ba is preferably flashed in the vapor dep- 
osition chamber (vacuum treatment chamber) 104 
evacuated down to 1 x1 0" 4 Pa or better, thereby the Ba 
film 15 deposited on the metal back 14 being sup- 
10 pressed in contamination by oxygen or carbon. By flash- 
ing the getter material under such vacuum atmosphere, 
the Ba film 1 5 extremely effective as the getter-film, that 
is the active Ba film 15 not contaminated by oxygen or 
carbon may be obtained. 

[0053] The getter material such as Ba-AI alloy, upon 
heating, flashes the Ba to form a Ba film. Accordingly, 
an amount of impurities in the getter material is prefer- 
able to be reduced. Though not particularly restricted, a 
total content of carbon ; oxygen and nitrogen is prefera- 
ble to be 0.4% by weigfft or less. When the getter ma- 
terial in which the amount of the aforementioned impu- 
rities is reduced is used, reactivity of the getter material 
such as Ba-AI alloy or the like may be remarkably im- 
proved. More specifically, it is preferable that an amount 
of carbon is 0,04 % by weight or less, that of oxygen 
being 0.35% by weight or less, that of nitrogen being 
0.01% by weight or less. In particular, the carbon pro- 
motes a reaction with moisture in the air to cause the 
getter material to deteriorate in performance as the get- 
ter material. Accordingly, the amount of the carbon is 
more preferable to be 0.02% by weight or less. 
[0054] Furthermore, particle diameters of these getter 
material powders, from a viewpoint of causing the reac- 
tion of the getter material to occur homogeneously on 
the whole, are preferable to be 45 ujti or less for the Ba- 
AI alloy powder and to be 10 u.m or less for Ni powder, 
for instance. The Ba film obtained from the above getter 
materials, due to the formation through flashing of the 
Ba-AI alloy, is substantially free from impurities. Howev- 
er, in view of further improving an effect as the getter 
film, the purity thereof is preferable to be 1 00. 
[0055] The Ba film 15 active as the getter film, when 
the effect is obtained, may be formed at least partially 
in the image formation region of the metal back 14. 
When the brightness is not deteriorated, the Ba film 15 
may be deposited on an entire surface of the metal back 
14. As mentioned above, when the phosphor layers 12 
are separated by the black conductive material (black 
stripe, black matrix and so on) 13, it is effective to se- 
lectively deposit mainly on a portion corresponding to 
an upper portion of the black conductive material 1 3. Al- 
ternatively, it is effective to selectively form on a region 
otherthan the phosphor layers 12.TheBafilm 15, when 
being selectively deposited on the black conductive ma- 
terial 13, may be suppressed from absorbing the elec- 
trons impinging on the phosphor layer, thereby a dete- 
rioration in brightness being suppressed from occurring. 
[0056] When the Ba film 15 is selectively deposited 
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on the black conductive material 13, a mask having an 
appropriate aperture pattern is aligned and fixed for in- 
stance on the metal back 14, through the mask the Ba 
being flashed (getter flash). At this time, the Ba film 15, 
being deposited on the metal back 14 that also acts as 
an anode electrode, does not need to be particularly 
strictly patterned. That is, a portion superposing on the 
phosphor layer 12, if occurred, does not cause prob- 
lems. 

[0057] A thickness of the active Ba film 1 5, in view of 
obtaining an effect as the getter film, is preferable to be 
1u,m or more, more. preferable to be in the range from 
10 to 100 (im. That is, the active Ba film 15 that is not 
contaminated from oxygen pr carbon, when deposited 
in a thickness of for instance 1 ujn or more, can exhibit 
a sufficient getter function to evacuate the inside of the 
envelop to a state of high vacuum. 
[0058] Next, while maintaining activity of a surface of 
Ihe aforementioned Ba film 15, as shown in Fig. 1 C, the 
faceplate 10 and the rear plate 20 are welded through 
the support frame 30. In the welding of the support frame 
30 to the faceplate 10 and the rear plate 20, first the 
faceplate 10 thereon the getter film has been deposited 
in the vapor deposition chamber 104 shown in Fig. 3 is 
sent into the assembly chamber 1 08. 
[0059] Meanwhile, the rear plate 20 in which the elec- 
tron sources are formed on the substrate and the sup- 
port frame 30, from an easiness of the process, are pref- 
erable to be fixed before disposing in the load chamber 
105. The rear plate 20 and the support frame 30, after 
the atmosphere in the load chamber 105 is evacuated 
to a vacuum atmosphere, sent into a heating/de aerating 
chamber 106. 

[0060] In the heating/deaerating chamber 106, the 
rear plate 20 and the support frame 30 are heated at a 
temperature for instance from 300 to 320°C to deaerate 
the rear plate 20. Then, the rear plate 20 and the support 
frame 30 that have been heated/deaerated are sent into 
the cooling chamber 1 07 to cool down to a temperature 
for instance of 1 00°C or less (for instance 80 to 1 00°C). 
Similarly with the aforementioned faceplate 10, the 
cooled rear plate 20 and support frame 30 are sent into 
the assembly chamber 108. 

[0061] The inside of the assembly chamber 108 is 
evacuated to a vacuum atmosphere similar with that of 
the vapor deposition chamber 104. Specifically, the in- 
side of the assembly chamber 108 is preferable to be 
evacuated down to 1 x 10' 4 Pa or better similarly with 
the vapor deposition chamber 104. When under such 
vacuum atmosphere the faceplate 10, the rear plate 20 
and the support frame 30. are assembled (aligned), the 
Ba film 15 formed in the deposition chamber 1 04 can bo 
kept in an active state. That is : the surface of the Ba film 
15 can be suppressed from being contaminated from 
oxygen or carbon. In assembling, between the faceplate 
1 0 and the rear plate 20, as needs arise, the reinforcing 
plate 50 as shown in Fig. 2 is disposed. 
[0062] In such state, a body assembled in the above 


is further sent into the heat treatment chamber 109 
evacuated to the similar vacuum atmosphere, for in- 
stance 1 x 1 0* 4 Pa or better. In the heat treatment cham- 
ber 109, heat-treatment is implemented at a tempera- 

5 ture according to the welding material 31 being used and 
the faceplate 10 and the rear plate 20 are welded 
through the support frame 30 underpressure. As needs 
arise, activation of the electron source or the like is car- 
ried out in advance. 

10 [0063] Indium or alloys thereof, when using as the 
welding member 31, is heated for instance at approxi- 
mately 100°Cto weld. During the welding (during under 
pressure), to attain further a sufficient welding, ultra- 
sonic waves can be preferably applied, at least to the 

is welding portion. In order to suppress the indium or alloy 
thereof (welding member 31 ) disposed in the groove 32 
from melting due to heating to drop, the faceplate 1 0 is 
preferably disposed at the lower portion inside the heat 
treatment chamber 1 09 with the groove 32 directed up- 
20 ward. The rear plate 20 trfereon the support frame 30 is 
fixed is preferably disposed from the above thereof to 
weld. 

[0064] In general, the indium or the alloy thereof is 
said to be insufficient in its bonding strength. However, 
25 in the flat panel display of the present invention, the gap 
between the faceplate 1 0 and the rear plate 20 is main- 
tained in a vacuum state. Accordingly, due to the atmos- 
pheric pressure, only with the indium orthe alioy thereof , 
sufficient strength can be attained. When further en- 
30 hancing the bonding strength more than that due to the 
indium or the alloy thereof, the welding portion may be 
reinforced by means of epoxy resin orthe like. 
[0065] Thus, from the faceplate 1 0, the rear plate 20 
and the support frame 30, the vacuum vessel as the en- 
35 velope is formed. That is, by hermetically sealing the 
gap between the faceplate 10 and the rear plate 20 
through the support frame 30, a flat panel display 40 is 
manufactured. Thereafter, the flat panel display 40 is 
cooled in the cooling chamber 110 down to room tem- 
40 perature, being taken out of the unload chamber 111 , 
. [0066] The vacuum treatment chamber 100 used for 
manufacturing the flat panel display 40, without restrict- 
ing to an apparatus of continuous method, may be an 
apparatus in which the respective configurations from 
^5 the load chamber 101 to the unload chamber 111 are 
separately combined. As far as the vacuum atmosphere 
is maintained, the configuration of the vacuum treatment 
chamber is not particularly restricted. 
[0067] Of the manufacturing processes of the afore- 
50 mentioned flat panel display 40, from the vapor deposi- 
tion of the Ba film 1 5 as the getterf ilm to the manufacture 
(welding) of the vacuum vessel as the envelope is im- 
plemented in a vacuum atmosphere. Accordingly, the 
active Ba film 15 formed in the deposition chamber 1 04, 
55 without being contaminated from oxygen or carbon, may 
be disposed as it is in the hermetically sealed envelope. 
[0068] Thus, the present flat panel display 40 having 
the active Ba film 15 formed on the metal back 14 can 
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be obtained. That is, first the active Ba film 1 5 is formed 
in advance on the metal back 14 located in an image 
display region. Then, while maintaining the active sur- 
face thereof 15, the faceplate 10 and the rear plate 20 
are welded through the support frame 30 to form the flat 
panel display 40. In other words, the flat panel display 
40 in which the active Ba film 15 is disposed at a pre- 
scribed position in the envelope as the getter film can 
be obtained. 

[0069] According to such flat panel display 40, a vac- 
uum state of 1x10- 5 Pa or better that is demanded for 
obtaining sufficient electron emission characteristics, 
furthermore a high vacuum state of 1 x 1 0" 6 Pa or better 
can be obtained at an initiaLstage with good reproduci- 
bility. This can be obtained by means of the vacuum at- 
mospheres during the aforementioned respective proc- 
esses and the active Ba film (getter film) 15. The active 
Ba film 15 is formed on the entire image display region. 
Accordingly, the aforementioned vacuum can be uni- 
formly attained over the entire envelope of the flat panel 
display 40. 

[0070] Furthermore, in the manufacturing processes 
of the aforementioned present flat panel display 40, in 
the vacuum atmosphere the hermetic sealing is imple- 
mented. Accordingly, after the manufacture of the flat 
panel display, the exhausting and vacuuming of the in- 
side of the device become unnecessary. Accordingly, a 
configuration for exhaust such as for instance a tubing 
for exhaust that is indispensable in the existing appara- 
tus, furthermore an apparatus for exhaust becomes un- 
necessary. In addition to this, due to the disuse of the 
tubing for exhaust, exhaust conductance becomes larg- 
er, exhaust efficiency of the flat panel display becoming 
extremely excellent. 

[0071 ] Furthermore, in operating the flat panel display 
40, even if gaseous components were liberated from the 
electron emitter 22 orthe other periphery memberthere- 
of , these gaseous components would be instantaneous- 
ly absorbed by the active Ba film 15 formed over the 
entire image display region, that is by the active Ba film 
15 excellent in a function as the getter film. As a result, 
according to the flat panel display 40 of the present in- 
vention, the vacuum as mentioned above can be main- 
tained over a long period. In the present flat panel dis- 
play 40, the vacuum of for instance 1 0' 5 Pa or better can 
be maintained for more than 1 000 hr. 
[0072] Furthermore, the Ba film 15 is formed in the 
manufacturing of the faceplate 10. Accordingly, the ac- 
tive Ba film 15 may be deposited with ease only on the 
necessary position in the image display region. For in- 
stance, even in the case of disposing the reinforcing 
plate between the faceplate 10 and the rear plate 20, 
different from the case where the getter flash is imple- 
mented after the manufacture of the envelope, such an 
inconvenience is not caused as that the Ba film sticks 
to the reinforcing plate to short the cathode (electron 
emitter 22) and the anode (metal back 14). 
[0073] Furthermore, the active Ba film 15 is deposited 


in advance in the manufacture of the faceplate 10. As a 
result, irrespective of a magnitude of the faceplate 10, 
at a necessary position in the image display region the 
active Ba film 15 may be deposited with ease. That is, 
5 the inside of the envelope may be excellently and uni- 
formly maintained in a high vacuum state as well as such 
vacuum state can be maintained with stability over a 
long period. 

[0074] The flat panel display 40 as mentioned above 
to may be used in.TV display based on TV signals accord- 
ing to for instance the NTSC system. At that time, 
through the signal input terminal and the row selection 
terminal that are omitted from showing in the figure, fur- 
thermore through a high voltage terminal the flat panel 
'5 display is connected to an external electrical circuit. 
When indium or alloy thereof that is conductive is used 
as the welding member 31 } the welding member 31 can 
be used as the terminal. 

[0075] To the respective terminals, scanning signals 
20 are inputted to sequentially drive row by row the electron 
sources disposed on the flat panel display 40, that is the 
electron emitters 22 wired in a matrix of M row by N col- 
umn. Furthermore, modulation signals are inputted to 
modulate an output electron beam of the selected one 
25 row of the electron emitters 22. To the high voltage ter- 
minal, an accelerating voltage is applied to give the elec- 
tron beam being emitted from the electron emitter 22 
energy sufficient to excite phosphor. 
[0076] In the present flat panel display 40 thus con- 
30 figured, by applying the voltage to the respective elec- 
tron emitters 22 through the terminal, electrons are 
caused to emit. Furthermore, the high voltage is applied 
through the high voltage terminal to the metal back 14 
to accelerate the electron beam. The accelerated elec- 
ts trons impinge onto the phosphor layer 1 2, thereby caus- 
ing to emit, resulting in the formation of the images. 
[0077] The present flat panel display can be used for 
various kinds of display devices for instance such as dis- 
plays of TV receivers or computer terminals, 
40 [0078] Next, a concrete embodiment of the present in- 
vention will be explained. 

Embodiment 1 


45 [0079] First, in the vapor deposition chamber 104 of 
the vacuum treatment apparatus 100 shown in Fig. 3, 
the faceplate thereon up to the metal back is formed is 
set at a lower portion thereof. At the same time, at a 
position of an upper portion thereof facing the metal 
so back the getter device is disposed. Forthegetterdevice, 
one in which getter material of 300 mg containing 48.5 
% by weight of BaAI 4 alloy powder, 50.5 % by weight of 
Ni powder and 1 .0 % by weight of iron nitride powder is 
filled in an annular stainless steel getter container with 
55 one open end is used. The inside of the vapor deposition 
chamber 1 04 is evacuated down to a vacuum of 2 x 1 0" 4 
Pa. 

[0080] Next, the aforementioned getter device is heat- 
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ed from the outside by means of an induction heater to 
flash (getter flash) Ba. Due to the getter flashing, on the 
metal back the active Ba film of a thickness of approxi- 
mately IOujti is deposited. 

[0081] Next, while maintaining the aforementioned 5 
vacuum atmosphere, in the assembly chamber 1 06, the 
faceplate and the rear plate thereon the support frame 
is fixed, while aligning, are assembled. Furthermore, in 
a heat treatment chamber 109 evacuated down to the 
similar vacuum as above, while continuing evacuation, 10 
the faceplate and the rear , plate are heat-treated at 
1 00°C to weld through the support frame. 
[0082] When the vacuum inside the vacuum vessel 
(envelope) of thus obtained jlat panel display is meas- 
ured, it is found that a sufficient vacuum is attained. The '5 
vacuum is a value obtained uniformly in the respective 
portions in the vacuum vessel. According to the fiat pan- 
el display like this, excellent image performance can be 
obtained. Furthermore, the flat panel display is operaled 
under conditions of room temperature and rated opera- 20 
tion for 1 000 hr. Thereafter, the vacuum inside the vac- 
uum vessel is measured and found that even after the 
long period operation the sufficient vacuum is main- 
tained. 

[0083] Meanwhile, as comparative example 1 of the 25 
present invention, a display is manufactured in which in 
the place of the getter film consisting of the Ba of the 
aforementioned flat. panel display of Embodiment 1 , a 
Ba-AI alloy film is disposed. In the flat panel display of 
the comparative example 1 , immediately after the man- 30 
ufacture, a sufficient vacuum the same as during her- 
metic sealing is found to maintain. However, when op- 
erating the display, an electron beam from the electron 
source impinges upon the Ba-AI alloy film to generate 
gases. Due to voltage-breakdown inside the display, a 55 
driver is damaged, lighting failure being caused. From 
these, it is confirmed that the device is very low in prac- 
ticality as the flat panel display. 

[0084] Furthermore, as comparative example 2, a dis- 
play is manufactured in which in the place of the getter 40 
film made of the Ba in the flat panel display of Embodi- 
ment 1 , a Ti-AI alloy film is disposed. In the flat panel 
display of comparative example 2, immediately after the 
manufacture, a sufficient vacuum the same as during 
the hermetic sealing is maintained. However, when op- 
erated similarly with Embodiment 1 underthe conditions 
of room temperature and rated operation for 100 hr, 
brightness lowering occurred, When measuring the vac- 
uum inside the vacuum vessel (envelope), it is con- 
firmed that the vacuum is deteriorated and a sufficient so 
gettering effect is not obtained. As a result, the life there- 
of was short. 

[0085] Still furthermore/as comparative example 3, a 
flat panel display is manufactured where the getter de- 
vice is disposed at an end portion of the envelope other 55 
than the display region. When measuring the vacuum 
inside the vacuum vessel (envelope) of the display of 
comparative example 3, a portion close to the getter de- 


vice was found to have, sufficient brightness. In other 
words, the sufficient vacuum was maintained. However, 
there was not found light emission in the center of the 
vacuum vessel. That is, the sufficient vacuum was not 
maintained. Such state was the same even afterthe dis- 
play was operated similarly with Embodiment 1 under 
the conditions of room temperature and rated operation 
for 100 hr. 

Industrial Applicability 

[0086] According to a method for manufacturing a flat 
panel display of the present invention, a Ba film or the 
like of excellent getter function, while maintaining an ac- 
tivity of a surface thereof, may be disposed in an image 
display region in a vacuum vessel with ease and with 
good reproducibility. Accordingly, it is extremely useful 
as a practical method for manufacturing a flat panel dis- 
play. Furthermore, a flat panel display of the present in- 
vention may maintain the'inside of a vacuum vessel as 
an envelope in a state of high vacuum over a long peri- 
od. Accordingly, a flat panel display of excellent image 
characteristics and device characteristics may be pro- 
vided. 


Claims 

1. A method of manufacturing a flat panel display, 
comprising: 

depositing a getter film on a faceplate having a 
phosphor layer formed on a substrate; and 
disposing the faceplate thereon the getter film 
is deposited and a rear plate having an electron 
source formed on a substrate so as to face to 
each other to form a gap therebetween, and 
hermetically sealing the gap. 

2. The method of manufacturing the flat panel display 
as set forth in claim 1 : 

wherein the getter film is one made of evapo- 
rable getter material. 

3. . The method of manufacturing the f latpanel display 
as set forth in claim 1 : 

wherein the getter film is substantially made 

ofBa. 

4. The method of manufacturing the flat panel display 
as set forth in claim 1 : 

wherein the faceplate comprises a metal back 
formed on the phosphor layer. 

5. The method of manufacturing the flat panel display 
as set forth in claim 1 , further comprising: 

preceding depositing the getter film, heating/ 
deaerating the faceplate. 


P 11 6841 OA 1 j _> 


17 


EP1 168 410 A1 


18 


6. 


7. 


The method of manufacturing the flat panel display 
as set forth in claim 1 , further comprising: 

preceding hermetically sealing, heating/de- 
aerating the rear plate. 

The method of manufacturing the flat panel display 
as set forth in claim 1 : 

wherein the respective processes are imple- 
mented in a vacuum atmosphere. 

The method of manufacturing the flat panel display 
as set forth in claim 1 : 

wherein the respective processes are imple- 
mented in a same manufacturing apparatus contin- 
uously or simultaneously. 

The method of manufacturing the flat panel display 
as set forth in claim 1: 

wherein the respective processes are imple- 
mented in manufacturing apparatuses independent 
for the respective processes continuously or simul- 
taneously. 


13 


The method of manufacturing the flat panel display 
as set forth in claim 1 : 

wherein the getter film is deposited mainly in 
a region other than a region where the phosphor 
layer is formed. 


14. The method of manufacturing the flat panel display 
as set forth in claim 1 : 

wherein the getter film has a thickness of 1 
urn or more. 

15. The method of manufacturing the flat panel display 
as set forth in claim 1 ; 

wherein in the hermetic sealing, a support 
frame is disposed between the faceplate and the 
rear plate, the gap being hermetically sealed 
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10. The method of manufacturing the flat panel display 
as set forth in claim 9: 

wherein as the manufacturing apparatuses in- 
dependent for the respective processes, the appa- 
ratuses in which the respective processes are ar- 
ranged not to expose the faceplate and the rear 
plate to an oxidizing atmosphere are employed. 

1 1 . The method of manufacturing the flat panel display 
as set forth in claim 4: 

wherein the getter film substantially made of 
Ba is formed by vapor depositing Ba on the metal 
back of the faceplate in a vacuum atmosphere. 

12. The method of manufacturing the flat panel display 
as set forth in claim 1 : 

wherein the getter film is deposited on at least 
a part of an image display region of the faceplate. 


25 


30 


through the support frame. 

16. The method of manufacturing the flat panel display 
as set forth in claim 15: 

wherein the support frame and the faceplate 
are hermetically sealed by means of indium or alloy 
thereof. 

17. The method of manufacturing the flat panel display 
as set forth in claim 7: 

wherein the region between the faceplate and 
the rear plate is made a vacuum of 1 x 10* 5 Pa or 
better by means of a vacuum atmosphere during 
the process and the getter film. 

18. The method of manufacturing the flat panel display 
as set forth in claim 1: 

wherein the respective processes are imple- 
mented in a vacuum atmosphere of 1 x 10" 4 Pa or 
better. • 

19. A flat panel display, comprising: 

a faceplate having a phosphor layer and a met- 
al back formed on a substrate; 
a getter film substantially made of Ba deposited 
on the metal back; and 

a rear plate disposed facing the faceplate to 
form a gap therebetween and having an elec- 
tron source; 

wherein the gap between the faceplate and 
the rear plate is hermetically sealed. 
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21. 


22 


The flat panel display as set forth in claim 1 9: 

wherein the getter film is deposited on at least 
a part of an image display region of the faceplate. 

The flat panel display as set forth in claim 1 9: 

wherein the getter film is deposited mainly in 
a region other than a region where the phosphor 
layer is formed on the metal back. 

The flat panel display as set forth in claim 1 9: 

wherein the getter film has a thickness of 1 
urn or more. 


55 


23. The flat panel display as set forth in claim 1 9, further 
comprising: 

a support frame disposed between the face- 
plate and the rear plate; 

wherein the gap between the faceplate and 
the rear plate is hermetically sealed through the 
support frame. 

24. The flat panel display as set forth in claim 23: 

wherein the support frame and the faceplate 
are hermetically sealed by means of indium or alloy 
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thereof. 

25. The flat panel display as set forth in claim 19: 

wherein a region between the faceplate and 
the rear plate is evacuated to a vacuum of 1 x 1 0* 5 
Pa or better. 

26. A flat panel display, manufactured at least by de- 
positing a getter film on a faceplate having a phos- 
phor layer formed on a substrate, and by disposing 
the faceplate thereon the getter film is deposited so 
as to face a rear plate having an electron source 
formed on a substrate with a gap therebetween to 
hermetically seal. 

27. The flat panel display as set forth in claim 26: 

wherein the getter film is one formed of evap- 
orable getter material. 

28. The flat panel display as set forth in claim 26: 

wherein the getter film is substantially made 

of Ba. 

29. The flat panel display as set forth in claim 26: 

wherein the faceplate comprises a metal back 
formed on the phosphor layer. 

30. The flat panel display as set forth in claim 26: 

wherein, preceding the deposition of the get- 
ter film, heating/deaerating of the faceplate is im- 
plemented. 

31 . The flat panel display as set forth in claim 26: 

wherein the getter film is deposited on at least 
a part of an image display region of the faceplate. 

32. The flat panel display as set forth in claim 26: 

wherein the getter film is deposited mainly in 
a region other than a formation region of the phos- 
phor layer. 

33. The flat panel display as set forth in claim 26: 

wherein the getter film has a thickness of 1 
p.m or more. 

34. The flat panel display as set forth in claim 26: 

wherein the hermetic sealing is one in which 
through a support frame disposed between the 
faceplate and the rear plate the gap is hermetically 
sealed. ...... 

35. The flat panel display as set forth in claim 34: 

wherein the support frame and the faceplate 
are hermetically sealed by means of indium or alloy 
thereof. 

36. The flat panel display as set forth in daim 26: 

wherein a region between the faceplate and. 
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ABSTRACT : PURPOSE: To carry out a through production by mounting a container on a substrate 

provided with an anode having a phosphor layer and an electrode such as a cathode etc., 
and also mounting a cover portion on an exhaust hole, respectively, through oxide solder, 
and transporting it to carry out the enclosing and the sealing. 

CONSTITUTION: A phosphor layer 6 is provided on the anode conductor 4 on a substrate 
1 , and a control electrode 13 and a filamentary cathode 14 are opposed to it, and a 
. container 1 1 is mounted on the substrate 1 through oxide solder 10, and a cover member 
17 is also provided on an exhaust hole 5 through oxide solder 16, and a fluorescent 
display tube 1 5 is tentatively assembled. And the fluorescent display tube which is 
tentatively assembled is continuously transported to 'each process through a preliminary 
burning chamber 20, a gas displacing chamber 22, an enclosing furnace 25, a slow 
cooling chamber 27, a loose vacuum chamber 28, a tight vacuum chamber 33, a sealing 
chamber 34, a cooling chamber 38 and a bringing out chamber 40 by means of a 
transporter to carry out the enclosing and the sealing. Accordingly, it is possible to achieve 
the through production system of an in-line type to improve the productivity and the quality 
by providing a processing chamber every process. 
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